The high incidence of bronchogenic carcinoma in association with cigarette smoking has stimulated this study. It is based on the hypothesis that if the prod ucts of tobacco smoke are carcinogenic, their application to a tissue such as the tracheobronchial epithelium should pro duce a number of widespread changes such as hyperplasia. metaplasia. and neo plasia. Therefore, in a study of tracheo bronchial epithelium one should expect to find these changes in the intact bronchial epithelium of persons who died of bron chogenic carcinoma and similar changes, hut to a lesser degree, in the bronchial epithelium of persons who diedof some other cause, but have been exposed to the same potential carcinogenic agents. in this case, tobacco smoke.
In previous reports from this institu tion (abstracts, CA 6:151, 1956; 7:182, 1957) , in which histological examination of step sections of the major portion of the tracheobronchial tree was done, it was shown that three important changes occurred in the bronchial epithelium.
These were basal-cell hyperplasia, strati fication. and squamous metaplasia. It was found that there was a definite increase in the incidence of these changes in the bronchial epithelium of heavy smokers (including patients with bronchogenic carcinoma, all of whom were smokers) as compared to non-smokers.
The present study is a continuation of this work utilizing the tracheobronchial trees of 117 cases. As in the previous study, the tracheobronchial tree was di vided into 208 serial sections all of which were examined microscopically. The changes were classified as basal cell hyperplasia, stratification, squamous metaplasia, and carcinoma in situ. Basal cell hyperplasia is diagnosed when there are more than three rows of basal cells present supporting the superficial layer of tall columnar, ciliated cells. Stratification indicates an absence of the superficial layer of ciliated cells with replacement by flattened epithelial cells, but never with involvement of the deeper layers. With squamous metaplasia the flattened epithelial cells are present down to the basal layers; prickle cells are often pres ent, and the epithelium resembles that of squamous type seen in other areas of the body. Our criteria for carcinoma in situ are the same as those described for other sites of the body such as the cervix.
In this sdries of 117 patients there were 34 who died of bronchogenic carcinoma of whom 19 had smoked more than one pack a day, 10 less than one pack a day, .â€"@... -.,â€˜-.
r@. â€˜¿ @-@-- while four were ex-cigarette smokers, and one had smoked a pipe and cigars, but no cigarettes. Inthenonlung cancer group there were16nonsmokers, 20 who smoked less than one pack a day, and 47 who had smoked more thanone packa day.
The epithelial changes were tabulated with the following results given as per centage of slides examined:
basal-cell hyperplasia in the noncancer group, non smokers 18.6 per cent, less than one pack a day group22 percent, more thanone pack a day 36.1 per cent, and in the lung cancer group 43.5 per cent. Stratification in the nonlungcancergroup,nonsmok ers 4.2 per cent, less than one pack a day 7.1 per cent, more than one pack a day 10.4 percent, and in the lung-cancer group 13.4 per cent. Squamous meta plasia in the noncancer group, non smokers 1.9 percent, less than one pack 6.3 per cent, more than one pack 9.5 per cent, and in the lung-cancer group 11.7 per cent. Definite carcinoma in situ in the nonlungcancergroup,nonsmokers1.0 per cent, less than one pack a day 4.1 per cent. more than one pack a day 6.0 percent, and in the lung-cancer group 6.8percent. Thus itisshown thattheincidence of epithelial changes ofthetracheobronchial mucosa including carcinoma in situ bears a direct relationship to the consumption of cigarettes.
As an extension of this problemitwas decidedto make a similar studyof 54 patients dying of carcinoma of the lung to determine (I) the incidence of car cinoma in situ, (2) the distribution of carcinoma in situ in the anatomical divi sions of the tracheobranchial tree, (3) whether early invasive carcinoma occurs inremaining portions of thetracheobron chial tree, and (4) the possible clinical valueof thesefindings.
Carcinomain situ, both definite and borderline, occurredin 17 per centof 7993 usable slides examined in this series or in 48 of the 54 cases (89 per cent). The in situ changes were widely distrib uted in an irregular fashion throughout allsections of thetracheobronchial tree. There was a comparableincidence of these lesions in the lung opposite to that involved by the overt carcinoma.
Early invasive carcinoma was observed in 5 of the 54 cases. These foci were present in areasshowing carcinomain situ suggesting that carcinoma in situ is a stage prior to invasive carcinoma. The widespread distribution of all these changes point out one possible reason for the discouragingly low cure rate of car cinoma of the lung. It is felt that some cases that are clinically considered as re current or metastatic carcinoma of the lung may actually be foci of carcinoma in situ which havegone on toinvasive car cinoma.
Other factors have been considered as possible etiologic agents for these changes, but thisstudyhas dealtonly with the relationship to tobacco consump tion. Our findings are considered to be fully consistent with the hypothesis that inhalation of tobaccosmoke is an im portant factor in the causation of bron chogenic carcinoma.
There are few, if any, simple or single causes in biology; there are, instead, complex situations and environments in which theprobability of certain eventsisincreased. In most biological and sociological phenomena,theword â€oe¿ causeâ€• isa semantic trap.
